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1  Introduction 


LI  Scope 

This  documoit  is  provided  to  help  a  software  developer  get  an  overview  of  the  MCC 
System  and  it's  software  design.  The  document  covers  all  parts  of  both  MCC  systems 
(the  Masscomp  MCC  Host  and  associated  Macintosh  consoles  and  the  MIPS  MCC  Host 
and  associated  Macintosh  SCC  console). 


LLl  Software  Versions 

This  document  is  valid  for  die  following  MCC  software  versions: 

BDS-D  Version 

MIPS  MCC  Host  1.0.0 

Macintosh  AIRNET  SCC  console  1.0.0 

Massocxnp  MCC  Host  1.0.0 

Macintosh  SCC  console  1.0.0 

Madnstcdi  Admin  Console  1.0.0 

Macintosh  Maint  Console  1.0.0 

Macintosh  F5E  Console  1.0.0 

Macintosh  CEC  Console  1.0.0 


L2  Purpose 

The  purpose  of  this  document  is  to  describe  the  SA4DNET  Management  Command  and 
Centred  (MCC)  software  architecture  as  it  exists. 

The  remainder  of  this  document  is  organized  as  follows: 

•  Section  13,  Refermiced  Documents,  identifies  all  of  the  documents  that  are 
included  in  this  document  by  reference  or  that  provide  additional  information  to 
describe  the  MCC  software  or  hardware  architecture. 

•  Section  2,  Ovarview,  includes  an  architectural  overview  of  die  MCC  System. 

•  Section  3,  Hardware  Configuration,  describes  the  hardware  and  communications 
interfaces  involved  with  the  MCC  system. 

•  Section  4,  Software  Configiiration  describes  the  software  that  resides  on  each 
piece  of  hardware  on  the  MCC  system. 


BBN  Version 
4.0.4 
7.2.30d 
6.5.3 
6.53  b 
6.53  b 
6.5.3  b 
6.53  b 
6.5.3  b 
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•  Section  5,  Notes,  provides  additional  information  that  aids  in  understanding  the 
MCC  system  described  herein.  It  also  includes  a  list  of  acronyms  and  definitions  of 
terms  used  in  this  document. 

1.3  Referenced  documents. 


The  following  documents  are  referenced  in  this  document  or  provide  supplementary 
information  that  will  be  useful  in  understanding  the  software  structure  of  the  MCC 
system. 

The  SIMNET  MCC  system,  BBN  Report  No.  6473,  BBN,  March  31, 1987. 

Reconfigurable  MCC,  BBN  Report  No.  7734,  BBN,  Jime  26, 1992. 

The  SIMNET  Management,  Command  and  Control  System,  Repxsrt  No.  6473,  Bolt 
Beranek  and  Newman,  March  1987. 

The  Software  Requirements  &  Interface  Specification  for  the  AIRNET  MCC 
Comanche  Support  and  Digital  Message/Communications  Upgrade,  December 
18,1992. 

The  SIMNET  Network  and  Protocols,  Report  No.  7627,  Arthur  R.  Pope;  Prepared 
for  DARPA  by  Bolt,  Bafenek  and  Newman,  Inc.  June  1991. 
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2  Overview 


2.1  Azchitectuial  Overview 


Figure  2.1  portrays  the  MCC  equipment  config\iration  at  the  AIRNET  Fort  Rucker 
fa^ty. 
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Bgnie  2.1  MCC  S3rstem  Top  Level  Hardware  Configuration 
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3  Hardware  Configuratioii 

3.1  Hardware  Descriptioii 

The  MCC  is  a  distributed  system  composed  of  several  physically  separate  computers. 
Figure  2.1  shows  die  hardware  components  and  how  they  are  interconnected. 

3.1.1  CPU  Conf^;uration 

3.1.1.1  MCC  Console 

Each  of  the  MCC  consoles  is  implemented  by  a  dedicated  Macintosh  computer.  Since 
most  of  the  interfaces  between  the  user  and  his  console  are  handled  locally  by  the 
dedicated  Macintosh,  each  of  these  computers  runs  on  its  own  software 
implonentation.  The  following  are  standard  configuration  for  the  MCC  Macintosh 
consoles: 

•  Bit-mapped  screen  and  a  mouse. 

•  Operating  system  and  Toolbox  software  package  reside  in  ROM  to  support  the 
user  interface  software. 

•  Motorola  MC68000  microprocessor  capable  of  executing  .5  MIPS. 

•  512KtolMbytesofRAM. 

•  A  512  X  342  pixel  monochrome  display. 

•  A  floppy  di^  drive. 

•  Built  in  interface  to  support  the  AppleTalk  network. 
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3.1.12  MCC  Hosts 

Any  discussion  of  the  MCC  becomes  quickly  confusing  due  to  the  fact  that  there  are 
TWO  separate  MCC  systems.  Each  MCC  can  operate  independently  and  without  the 
other,  llie  reader  MUST  always  be  cognizant  of  which  MCC  is  being  discussed  and 
to  maintain  a  dear  distinction  of  the  functional  differences  and  capabilities  of  each 
MCC83fStem  (see  Figure  2.1). 

The  original  MCC  is  Masscomp  hosted  and  is  sometimes  referred  to  as  the  "SIMNET 
MCC"  b^use  this  is  the  original  one.  The  Masscomp  hosted  MCC  is  found  at  both  the 
Mounted  Warfare  Test  Bed  (MWTB  at  Ft  Knox)  and  the  AViation  Test  Bed  (AVTB  at  Ft 
Rucker). 

The  second  MCC  is  hosted  on  a  MIPS  3000.  This  syst^  is  presently  only  installed  at 
the  AVTB  in  Ft  Rucker.  It  is  sometimes  referred  to  as  the  "AIRNET  MCC".  While  the 
Aimet  MCC  can  operate  by  itself,  it  only  has  functionality  for  the  Macintosh  System 
Control  Console  (SCC). 


3.1.1  JLl  MASSCOMP  MCC  Host 


A  Masscomp  5600  system  is  used  as  the  MCC  host  computer.  The  following  is  standard 
configuration  for  the  MCC  Masscomp  h<»t: 

•  Multibus  backplane  with  space  for  several  1/  O  interface  cards. 

•  A  version  of  the  UNIX  (Operating  system  enhanced  to  support  the  real-time 
applications. 

•  Motorola  MC68020  microprocessor  capable  of  executing  2.5  MIPS. 

•  Motorola  MC68881  floating  point  coprocessor  for  arithmetic  calculations. 

•  2  megabytes  of  main  memory. 

•  An  85  megabyte  disc  drive. 

•  A  floppy  disc  drive. 

•  A  cartridge  tape  drive. 

•  An  8-channel  RS-232  interface. 

•  An  Ethernet  Local  Area  Network  interface. 

•  A  TTL-level  signal  interface. 

The  85  megabyte  disc  drive  holds  the  operating  S3^tem,  various  application  programs 
that  run  on  tlw  MCC  host,  and  copies  of  the  terrain  databases,  '^ere  is  enough  disc 
space  for  up  to  three  terrain  databases,  each  covering  an  area  of  approximately  50  x  50 
Mometers.  The  cartridge  tape  drive  is  used  to  import  the  MCC  system  and  the  new 
terrain  databases.  The  floppy  disc  drive  is  used  to  install  updates  to  the  operating 
system  and  application  programs. 
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The  Communication  Machinery  Corporation  (CMC)  ENP*30  controller  card  supports 
the  Ethernet  physical  and  data  link  layer  protocols.  The  card  has  a  Motorola  MC68000 
microprocessor  and  128K  b5rtes  of  RAM  that  can  be  programmed  to  support  protocols  at 
higher  layers. 

The  Burr-Brown  Corporation  MP830-71  TTL-level  signal  interface  card  provides  72  I/O 
lines  for  TTL-level  signals.  Sevens  of  these  lines  are  used  to  control  voice  radios. 

The  Masscomp  5600  has  a  built-in  RS-232  port  for  use  in  attaching  a  console  terminal. 
The  MCC  host  terminal,  which  may  be  any  standard  ASCII  terminal,  is  connected  to 
this  port  on  the  MCC  host.  An  additional  8  RS-232  ports  are  supported  by  an  High 
Performance  Serial  Multiplexor  (HPSM)  interface  device  supplied  by  Masscomp.  None 
of  these  additional  eight  RS-232  ports  are  used  in  the  MCC  configuration. 


3.1.1JL2  MIPS  MCC  Host 

A  MIPS  Magnum  3000/33  system  is  used  as  the  MCC  host  computer.  The  following  is 
standard  configuration  for  the  MCC  MIPS  host 

•  RISC/ OS  Release  4.51  MIPS  Version  UMIPS. 

•  CPU:  MIPS  R3000  Processor  chip  Revision:  3.0. 

•  FPU:  MIPS  R3010  VLSI  Floating  Point  chip  Revision:  4.0. 

•  64  megabytes  of  main  memory. 

•  Two  200MB  internal  discs,  one  1GB  external  disc. 

•  The  commercud  off-the-shelf  Shiva  FastPath  Gateway  is  used. 

•  A  single  Ethernat  LAN  interface  using  TCP/IP  and  ENP30  protocol 
simultaneously. 

•  A  cartridge  tape  drive. 

The  MIPS  computer  with  greater  computational  power  make  it  possible  to  use  the 
existing  SAF  code  to  maximum  effect.  It  provides  the  computational  power  required  to 
make  the  MCC  vehicles  visible  and  vulnerable  at  all  times. 

All  interaction  with  the  simulation  network  is  performed  by  the  MIPS  MCC.  Any 
information  that  the  MCC  consoles  need  about  events  occuring  in  a  simulated  exercise 
is  transmited  from  the  MIPS  MCC  over  a  network  link  to  tiie  MCC  consoles.  Vehicle 
locations,  status,  capabilities,  and  the  status  of  remote  simulation  entities  are  all 
maintained  by  the  MIPS  MCC;  it  acts  as  a  filter  and  sends  to  the  MCC  consoles  only  the 
information  that  they  actually  need  or  request. 
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$.12  Computer  Peripherals 
3.12.1  AppleTalk  Network 

An  AppleTalk  network  links  the  MCC  consoles  to  the  MCC  host.  The  following  are 
features  of  the  AppleTalk  network: 

•  The  raw  data  rate  is  230.4  kilobits  per  second  over  a  maximum  cable  length  of 
300  meters. 

•  The  cable  is  shielded,  twisted  pair. 

•  Up  to  32  devices  may  be  attached  to  the  network. 

•  The  role  of  each  device  in  supporting  the  network  is  pas;  .ve;  should  any  device 
fail,  communication  among  other  devices  are  not  atfected. 

There  is  no  direct  hardware  connection  between  the  Masscomp  MCC  host  and  the 
AppleTalk  network.  An  intermediary  Macintosh  called  the  Bridge  is  used  to  provide 
communication  between  devices  across  the  AppleTalk  network.  The  MCC  system  uses 
the  service  of  two  AppleTalk  protocols:  the  Name  Binding  Protocol  (NBP)  and  the 
AppleTalk  Transaction  Protocol  (ATP).  These  protocol,  in  turn,  use  lower  layer 
protocols  called  die  Datagram  Delivery  Protooil  (DDF),  and  the  AppleTalk  Link  Access 
Protood  (ALAP).  Figure  3.1.2.1  portrays  the  relationship  between  these  protocols. 
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Figoie  3.1.2.1  AppleTalk  protocols  used  by  the  MCC  system 


3.1.2.2  Shiva  Gateway 

To  translate  from  the  physical  LocalTalk  medium  to  the  Ediemet  medium,  a  gateway  is 
required.  The  MBPS  MCC  uses  a  FastPath  gateway  manufactured  by  Shiva  Corporation. 
The  Shiva  FastPath  is  physically  placed  between  the  two  different  networks  and 
transfers  packets  between  diem. 

Configuring  the  Shiva  Gateway  is  a  "one  time  job"  only.  Once  the  Shiva  Gateway  is 
configured,  it  should  not  have  to  be  reconfigured. 

The  Shiva  Gateway  can  be  configured  by  using  the  FastPath  software  on  a  Macintosh 
ooimected  to  die  ^va.  Get  a  copy  of  the  floppy  entided  "Aimet  Macintosh  ^va  Files 
10-4-92"  from  CM. 

Copy  the  contents  of  diat  floppy  to  the  Macintosh.  Then,  refer  to  the  Appendix  A 
MIPS/SHIVA  Configuration  and  follow  the  directions  specified  in  the  Shiva  FastPath  4 
setup  subsectkm. 

Note:  The  Shiva  is  set  up  using  phase  1  Ethernet  and  d^nitely  NOT  phase  2  Ethernet. 


Pages 


ADST/WDL/TR-93-003063A 


November  30, 1993 


Launch  Phantom  before  starting  the  SCC.  To  launch  Phantom: 

•  Log  in  the  MIPS  as  Guest. 

•  Type  cd /saffbm 

•  Type  JMCC 

Shiva  ID  for  Fort  Rucker: 

•  The  Shiva  Node  Number :  64 

•  The  AppleTalk  Network  (between  die  Madntosh  and  the  Shiva): 
Net#:0 

Zone  :  MCC-Rucker  (not  case  sensitive) 

•  The  IP  Network  (between  the  Shiva  and  ti\e  MIPS): 

Net#:l 

Zone  :n/a 

Shiva  ID  for  LORAL: 

•  The  Shiva  Node  Number :  220 

•  The  AppleTalk  Network  (between  the  Macintosh  and  the  Shiva): 
Net#:  320 

Zone  :  ADST>MCC(not  case  sensitive) 

•  The  IP  Network  (between  the  Shiva  and  die  MIPS): 

Net#:l 

Zone  :  LORAL(not  case  sensitive) 


3.13  Custom  Hardware 

There  is  no  custom-built  hardware  incorporated  in  die  MCC  system.  All  components 
are  "off-the-sheLT  products  which  at  one  time  or  another  were  readily  available  from 
CQmmerdal  sources. 
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3.1.4  Hardware  to  Software  Interfaces 
3.1.4.1  Macintosh  Implementation 

Physical  communication  on  the  AppleTalk  cable  is  handled  by  the  Macintosh  standard 
hardware. 

A  Macintosh  application  has  to  supply  buffers  in  advance  for  the  ATP  requests.  The 
application  is  notified  when  an  ATP  request  arrives  by  an  event  it  encoimters  in  its  main 
event  loop.  Similarly,  an  application  has  to  supply  in  advance  a  buffer  for  a  response  to 
a  request  it  is  issuing.  An  event  signals  the  arrival  of  the  response. 


3.1.4.2  Masscomp  MCC  Host  Implementation 

The  Masscomp  MCC  host  communicates  with  the  AppleTalk  network  through  a 
Macintosh  computer  programmed  to  serve  as  the  Bridge;  The  host's  address  (node)  is 
simply  tiiat  of  the  Bridge.  ATSend  and  ATRecv  are  the  host  processes  that  communicate 
directly  with  tiie  Bridge.  ATP  and  NBP  are  implemented  on  tiie  Masscomp  MCC  host 
as  a  collection  of  library  routines  where  AIT  routines  are  called  to  transfer  ATP 
requests  and  responses,  and  NBP  routines  are  called  to  locate  network  entities  by  name. 
The  DDP  packets  are  transferred  via  the  RS-232  line.  Figure  3.1.4.2  shows  how  these 
components  are  rdated. 
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Encoding  AppleTalk  ASCI  packet: 

•  Replace  any  newline  character  with  an  "escape"  character  followed  by  a 
distinguished  character  such  as  zero. 

•  Replace  any  escape  character  appearing  in  the  packet  with  two  escape  characters. 

•  Terminate  the  packet  with  a  newline  character. 

Decoding  AppleTalk  ASCD  packet: 

•  Replace  all  instances  of  an  escape  character  followed  by  a  zero  with  a  single 
newline  character. 

•  Replace  all  instances  of  two  successive  escape  characters  with  a  single  escape 
character. 

•  Remove  the  terminating  newline  character. 

To  send  a  DDF  packet  from  Masscomp  MCC  host  to  a  Macintosh  Coitsole: 

•  The  host  places  the  data  portion  of  this  packet  in  a  buffer  obtained  from  the 
AppleTalk  info  shared  memory. 

•  The  host  sends  an  ATalkSend  message  via  the  message  queue  to  the  ATSend 
process. 

•  ATSend  encodes  the  soiirce  and  destination  addresses  in  the  packet's  header  then 
sends  it  to  the  Bridge. 

•  The  Bridge  decodes  die  packet  then  transmits  it  on  the  AppleTalk  network. 

To  receive  a  DDF  packet  at  the  Masscomp  MCC  host  from  a  Macintosh  Console: 

•  The  Macintosh  Bridge  encodes  the  packet  including  the  source  and  destination 
addresses  (nodes)  in  the  packet  header  then  transmits  the  packet  to  the 
Masscomp  MCC  host. 

•  ATRecv  decodes  the  packet  and  places  the  data  portion  of  the  packet  in  a  buffer 
obtained  from  the  AppleTalk  info  shared  memory  on  die  Masscomp  MCC  host. 

3.1.43  MIPS  MCC  Host  Implementation 

Communication  between  the  Macinfosh  MCC  consoles  and  the  MIPS  MCC  Simulation 
Ifost  is  accomplished  through  the  use  of  the  AppleTalk  protocol  and  two  different  types 
of  physical  network  media:  LocalTalk  and  Edionet.  The  MIPS  MCC  uses  Ethernet  as  its 
network  hardware  intmface. 

To  enable  the  two  systems  to  communicate  over  the  network,  the  CAP  is  used  on  the 
MIPS  MCC.  CAP  gives  the  MBPS  MCC  the  ablity  to  "speak"  the  AppleTalk  protocols 
rdiably  over  the  unr^ble  User  Datagram  Protocol  (UDP). 
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To  traiislate  from  the  physical  LocalTalk  medium  to  the  Ethernet  medium,  a  gateway  is 
required.  The  MIPS  MCC  uses  a  COTS  FastPath  gateway  manufactured  by  Shiva 
Corporation;  all  packets  sent  between  the  MCC  consoles  and  the  MIPS  MCC  pass 
throu^  diis  gateway.  The  Shiva  FastPath  is  physically  placed  between  the  two  different 
networks  and  transfers  packets  between  them. 

Messages  from  the  MCC  consoles  to  the  MIPS  MCC  are  sent  via  the  LocalTalk  hardware 
interface  to  the  FastPath  using  the  AppleTalk  protocol.  The  FastPath  gateway 
r^ackages  the  messages  as  AppleTalk  over  UDP,  and  transmit  them  to  the  MIPS  MCC 
over  Ethernet.  The  MIPS  MCC  receives  the  messages  and  passes  them  to  the  CAP 
software  for  decoding  and  delivery  to  the  MIPS  MCC  application.  Figure  3.1.4.3  shows 
the  setup  and  the  relationship  between  the  communication  components. 


F^^ue  3.1.4.3  Communication  via  FastPath  gateway 
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4  Software  Description 

41  MIPS  MCC  Host  Software  Description 

41.1  Overview  of  MIPS  MCC  Host  Software 

The  MIPS  MCC  host  software  is  written  in  C  and  is  a  modification  of  the  MIPS  SAP  4.0.4 
code.  The  main  process  that  runs  on  the  MIPS  MCC  host  software  is  called  phantom 
and  its  code  resides  in  the  file  main.c  tmder  the  /saf/src/host/  directory.  AU  of  the 
data  (Jisp)  files  for  the  MIE^  MCC  host  software  reside  in  the  directory  /saf/config. 
Communications  witii  the  SCC  console  is  doi^  using  the  Eti\emet  UDP  protocol  across 
tile  SIMNET  network. 

41.2  Devdopment  Environment  De8cr4>tion 

41JL1  Development  Environment  Directory  Structure 

The  devdopment  environment  for  the  MIPS  MCC  host  software  is  identical  in  structure 
to  tile  MIPS  SAP  4.0.4  software.  The  devdopment  environment  has  a  top  directory 
calledsaf.  Belowthesafdirectmy  are  the  following  directories: 

common 

contains  all  common  libraries  and  indude  tiles  (similar  to  common  directories 
on  other  SIMNET  modeb,  but  many  of  the  libraries  are  unique  to  the  MIPS 
MCC  host), 
config 

contains  all  data  (Jisp)  tiles  used  by  the  MIPS  MCC  host  and  also  by  tiie  SCC 
console  via  aufs  which  is  a  tile  sharing  application  that  is  part  of  the  MIPS 
MCC  host  software, 
indude 

contains  directories  containing  indude  tiles  local  to  the  MIPS  MCC  host 
software, 
lib 

contains  local  library  objects, 
libtrc 

contains  direchmes  of  source  code  for  each  local  library, 
arc 

contains  host  directory  which  contains  all  of  the  source  code  local  to  the  MIPS 
MCC  host  software.  Note  that  there  is  also  a  contig  directory  here  that 
contains  the  same  data  files  in  /saf/config.  The  files  in  /saf/contig  are 
considered  the  baseline  data  files  and  the  config  directory  under 
/saf/src/host/  should  be  ignored. 
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saf 


> 

bin 

/  /  /  / 

common  config  lib 

libsrc 

src 

/ 

indude 

1 

/ 

global 

/ 

libinc 

FIgtue  4.1^1  MIPS  MCC  /saf  directoiy  fracture 
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common 

/  /  '/  / 

include  lib  libsrc  src 


/  /  / 

global  libinc  protocol 


host 


/ 

tools 


/  /  /  /  /  / 

libactivate  libassoc  libcap  liblist  liblogger  Ufamatrix 

'7'  /  7  7  / 

libmovec  libnetif  libp2p  libparser  libpvis 

/  /  /  / 

libreader  libtdb  libtree  libtty 

Figure  4.1JL2  MIPS  MCC  /saf/common  directory  structure 
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libsrc 


/  /  /  /  /  / 

libapp  libcapcoim  libcomm  libcoord  libdatabase  libechelon 


/ 

libfbrmation 

“7^ 

libfulcrum  libheap 

“7“ 

liblock 

~r 

libminefidd 

/ 

libpo 

libprotoool 

libquad 

lilflrudp 

/ 

hbsdied 

libtime 

/ 

libutil 

4.1^ 


F^iize  4.1^3  MIPS  MCC  /safAibsrc  directory  structure 


Development  Environment  Build  Configmntion 


Most  configuration  choices  with  the  MIPS  MCC  host  software  are  made  by  data  file 
duuiges  and  through  parameters  on  the  phantom  applicatum  command  Ime  interface. 

4.L3  Runtime  En^dronment  Description 

The  MIPS  MCC  host  software  resides  entirely  on  a  MIPS  2000  or  3000.  Alcmg  with  the 
phantom  process  file  MIPS  MCC  host  software  must  have  processes  running  for  the 
Efiiemet  and  the  CAP  (Ccdumbia  AppleTalk  Protocol)  support.  The  CAP  software  is 
freeware  strftware  obtained  from  the  Internet  network  and  implemented  in  the  MIPS 
MCC  host  software.  The  CAP  software  is  integrated  with  the  MCC  host  software 

and  is  not  considered  a  separate  piece  of  software  when  used  in  file  MIPS  MCC  host. 
The  process  that  supports  the  Ethernet  communications  on  the  MIPS  is  called 
"ringstart”.  The  processes  fiiat  support  the  CAPs  software  for  file  sharing  between 
DNDC  and  Macintosh  systems  are  aufs  and  atis  along  with  a  daemon  called  atalkad. 
The  executables  ior  these  processes  are  located  at  /usr/local/lib  on  the  MIPS  MCC 
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host  These  aufe  (Apple  Unix  File  Sharing)  processes  need  the  AFPVOLS,  atalk.local, 
and  atalkatab  configuration  files  in  the  /usr/local/lib  directory. 

4.U.1  Runtime  Environment  Directory  Structure 

All  of  the  directories  used  by  the  MIPS  MCC  host  are  located  in  /saf  and  /usr/local/lib 
Important  directories  under  the  /saf  directory  are: 

bin 

contains  all  executables  including  Efiiemet  drivers  and  phantom  (main 
process), 
config 

contains  all  data  files  used  by  the  MIPS  MCC  host  and  the  Macintosh  SCC. 

terrain 

contains  all  terrain  database  information  used  by  the  MIPS  MCC  host 
The  /usr/local/lib  directory  contains  the  following  files:  AFPVOLS,  atis,  aufs. 


/usr 


local 


fib 

CAPconfig 

fUes 


/saf 


bin  config  terrain 
Mips  MCC  runtime 


F^;ore  4.U.1  MIPS  MCC  Runtime  Environment  directory  structure 


4.U^  Runtime  Environment  Data  Files 

The  data  files  used  by  the  MIPS  MCC  host  are  located  in  directories  /saf  and 
/usr/local/lib.  The  /s^  directory  contains  all  of  the  .lisp  files  used  by  the  MIPS  MCC 
host  software.  A  detailed  description  of  many  of  the  .lisp  files  is  in  The  AIRNET  SDD 
Volume  n:  Comanche  Upgrades.  The  data  files  in  the  directory  /usr/local/lib  contain 
definitions  for  the  connection  between  the  MIPS  MCC  host  and  the  Shiva  fastpath 
gateway  between  die  SIMNET  network  and  die  Macintosh  1.0.0  SCC. 


ADST/WDL/TR-93-003063A 


November  30, 1993 


These  fiks  are: 

AFPVOLS 

d^nes  mapping  from  MIPS  Unix  directory  name  to  the  Macintosh  folder 
name  that  appears  on  the  Chooser  on  the  Macintosh, 
atalkiocal 

d^ines  Internet  to  AppleTalk  mappings 
atalkatab 

Database  of  Internet  and  AppleTalk  definitions  used  by  the  CAP  anf s  software. 
4.13^  Runtime  Environment  Command  Arguments 

Below  is  a  list  of  the  command  line  arguments  available  when  launching  the  phantom 
process.  This  list  will  be  displayed  if  you  laimch  the  phantom  process  with  the  -h 
onnmand  line  argument. 


*  PHANTOM  4.0.4-MCC  7.Z0,  Released  on  6/09/92 


Switches: 

<(ache  terrain  to  speed  startup) 

-d(ebugging  on) 

-eCxerdseid)# 

•i^cdate  connection)  # 

>n(o  network  packets  sent) 

•pOiantom  commands  debugging  on) 

•sQecp  occasioiudly  to  allow  workstation  on  same  machine) 

-Kerrain  database  to  use)  filename 
•v(dfide  projector  mode) 

•?  or  -h  (print  hdp) 

-((versaan  6.0  simztet  constants) 

•l^themet  2  packets  [not  802.3]) 

•zCRestore  dte  termiiud  after  a  program  aash,  and  exit) 

-oiieoord  shots  to  file  firedata.  follow  wifii  'red',  'blue',  or  'all') 

4.13.4  Runtime  User  Interface  Commands 

The  MIPS  MCC  host  has  a  relatively  robust  keyboard  interface.  Typing  the  question 
rruork  key  (?)  at  any  time  will  give  you  a  list  of  conunand  or  parameter  options  available 
to  the  user. 
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4.2  AIRNET  SCC  Software  Description 

4.2.1  Overview  of  AIRNET  Macintosh  SCC  Software 

The  AIRNET  Macintosh  SCC  software  resides  on  a  Macintosh  rtinning  at  least  6.0.5 
version  of  the  Macintosh  operating  system.  The  AIRNET  Macintosh  SCC  application 
was  designed  and  built  with  ThinkC  5.0.  The  AIRNET  Macintosh  SCC  takes  advantage 
of  the  ThinkC  class  libraries  provided  by  version  5.0  making  the  code  more  object 
oriaited  than  code  produced  with  ThinkC  4.0. 

4.22  Development  Environment  Description 

422.1  Development  Environment  Directory  Structure 

The  development  environment  of  the  AIRNET  Macintosh  SCC  is  on  a  Macintosh  tmder 
the  ThinkC  development  folder.  At  the  top  level  of  the  SCC  folder  are  all  the  projects, 
libraries,  and  four  folders.  The  four  folders  are  named  Common,  InitMac,  Libraries 
Folder,  and  SCC.  The  Common  folder  contains  ThinkC  class  definitions  that  are 
common  throughout  all  sections  of  the  SCC  source  code.  The  InitMac  folder  contains 
only  one  source  file  with  one  small  function  that  performs  initialization  of  the 
Macintosh  Toolbox  which  provides  support  for  the  user  interface  on  the  Macintosh. 

4.222  Development  Environment  Build  Configuration 

The  only  important  files  used  to  affect  the  biiild  configuration  of  the  AIRNET  Macintosh 
SCC  application  are  the  SCC  project  file  and  the  resource  file  SCC.7c.rsrc  which  is  linked 
into  the  SCC  application  by  ThinkC  when  you  are  building  the  actual  application. 

423  Runtime  Environment  Description 

The  directory  in  which  the  SCC  application  resides  can  be  any  user  directory.  The  user 
of  the  SCC  application  must  make  sure  that  the  /saf/config  filesystem  on  the  MIPS 
MCC  host  is  remotely  moimted  on  the  AIRNET  Macintosh  SCC  as  a  filesystem  named 
MCC.  The  filesystem  is  mounted  on  the  AIRNET  Macintosh  SCC  through  the  Chooser 
with  AppleShare. 

423.1  Runtime  Environment  Directory  Structure 

The  SCC  application  can  reside  on  any  user  directory  and  still  read  the  data  files 
needed. 

4232  Runtime  Environment  Data  Files 

The  data  files  needed  reside  in  a  remotely  mounted  filesystem  on  the  MIPS. 
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4.23.3  Runtime  Environment  Command  Arguments 

There  are  no  command  arguments  in  a  normal  Macintosh  application. 

433.4  Runtime  User  Interface  Commands 

See  the  ADST  MCC  Operations  Manual  for  a  description  of  the  user  inteface  conunands 
available  to  the  user. 

4.3  Masscomp  MCC  Host  Software  Description 

4.3.1  Overview  of  Masscomp  MCC  Host  Software 

The  Masscomp  MCC  Host  Software  runs  on  a  Masscomp  5600  computer  with  a  CMC 
ENP30  Ethernet  card  and  four  RS-232  ports,  one  of  whiA  is  connected  to  a  Macintosh 
computer  that  acts  as  a  bridge  between  the  RS-232  communications  from  the  Masscomp 
MCC  host  and  the  AppleTalk  communications  used  by  the  Macintosh  Consoles.  There 
are  several  processes  that  run  on  the  Masscomp  MCC  host.  The  main  process  is  called 
Mother  and  is  responsible  for  initialization  of  the  MCC  software  and  Ethernet 
communications.  There  are  processes  running  for  each  Macintosh  coiisole.  These 
processes  are  SCC,  Admin,  Maint,  FSE,  CAS ,  CEC,  and  Place  (NOTE  :  The  Macintosh 
Place  console  is  not  used)  and  send  messages  between  process  on  the  Masscomp  via 
IPC's  (Interprocess  Communications).  Elet^ed  information  on  IPC's  can  be  obtained 
from  the  Masscomp  system  documentation.  There  also  exists  two  other  processes  called 
ATSend  and  ATItecv  which  are  responsible  for  sending  and  receiving  Appletalk 
messages  between  the  Masscomp  MCC  Host  and  the  Macintosh  consoles. 

4.33  Development  Environment  Description 

4.33.1  Development  Environment  Directory  Structure 

The  development  environment  directory  structure  of  the  Masscomp  MCC  Host  has  the 
following  directories  at  the  top  level  common,  include,  lib,  libsrc,  src,  and  tools.  The 
common  directory  is  similar  to  the  common  directories  on  other  SIMNET  simulators 
with  common  libraries  and  include  files.  The  include  directory  is  empty.  The  lib 
directory  is  where  produced  library  (.a)  files  will  be  placed.  The  libsrc  directory  is 
empty.  The  src  directory  contains  one  directory  called  mcc  which  contains  the  local 
code  to  build  all  of  the  MCC  processes  including  the  local  libraries  libmcc  and  libcli. 
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Top  Directory 

/  /  /  / 

n  common  src  tools 

I 


mcc 


libdi  libmcc  Maint  Mother  Place 


Figure  4.3  JLl  Masscomp  MCC  Top  directory  structure 
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comxnon 

/  /  /  /  / 

include  lib  libsrc  src 

rri 

global  Ubinc  protocol 

/  /  /  /  /  / 

libassoc  libbbd  libipc  librnatiix  libmoves  libnetif 
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4.3^  Development  Environment  Build  Confutation 

The  buUd  configuration  of  the  MCC  can  be  modified  so  that  the  processes  are 
debuggable  or  not  Processes  and  Executables  produced  with  debug  options  set  on 
should  not  run  any  slower,  but  will  have  considerably  larger  execution  sizes.  If  you 
want  to  debug  the  code  then  you  must  set  the  debug  option  (-g)  in  the  make  variable 
CCPLAGS. 

4.33  Runtime  Environment  Description 

4.33.1  Runtime  Environment  Directory  Structure 

The  directory  structure  of  the  Masscomp  MCC  runtime  environment  consists  of  the 
following  directories : 

•  /simnet/bin 

This  directory  contains  die  following  files  which  form  the  Masscomp  MCC  host 
executable. 

•  MCC  -  Unix  shell  script  to  start  up  die  processes  below 

•  MCC-Mother  -  Mother  process 

•  MCC-SCC  -  see  process 

•  MCC-Admin  -  Admin  process 

•  MCC-Maint-Maint  process 

•  MCC-FSE  -  PSE  process 

•  MCC-CAS  -  CAS  process 

•  MCC-CEC  -  CEC  process 

•  MCC-Place  -  Place  process 

•  /simnet/data 

This  directory  contains  the  following  data  files 
Hies  unique  to  MCC 

•  Knox0311  -  Terrain  database  used  by  MCC  located  at 
/simnet/terram/data/knox-<Bll  and  is  close  to  30  MB  in  size. 

•  MCC-pars  -  Text  file  for  reconfigurable  portions  of  MCC  Host. 

•  MCC-pars.alt  -  continuation  of  MCC-pars. 

•  ExerdseLog  -  Output  from  MCC  Host. 

•  VehicleLog- Output  from  MCC  Host 
Hies  cranmon  to  most  SIMNET  hosts 

•  assoc.def  -  text  file  to  define  host  information  to  the  SIMNET  network. 

•  network.def  -  more  SIMNET  information. 

•  simnet.mac  -  defines  SIMNET  object  type  values. 
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/simnet 


/  / 

bin  data 

Figme  433.1  Masscomp  MCC  Runtime  Directory  Structure 

4333  Runtime  Environment  Data  Files 

See  433.1  Runtime  Environment  Directory  Structure. 

4333  Runtime  Environment  Command  Arguments 

MCC  mother  is  tiie  main  process  and  it  is  passed  the  name  of  the  data  file  to  read 
(MCC'pars)  which  references  MCC-pars.ait  (the  oti\er  data  tile  that  has  to  be  read  in). 
The  terrain  data  base  files  available  to  the  MCC  software  are  listed  in  the  data  tile  MCC- 
pars  and  are  only  selectable  from  the  SCC  Initialization  screens  on  the  Macintosh  SCC 
console. 

433.4  Runtime  User  Interlace  Commands 

See  tile  ADST  MCC  Operations  Manual  for  a  description  of  the  user  interface 
commands  available  to  tiM  user. 

4.4  Madnto^  SCC  Software  Description 

4.4.1  Overview  of  Macintosh  SCC  Software 

The  Macintosh  SCC  Software  is  the  largest  and  most  complex  of  all  the  Macintosh 
Consoles  and  communicates  with  the  Masscomp  MCC  and  all  of  the  other  Macintosh 
conscdes. 

4.43  Development  Environment  Description 

4.43.1  Development  Environment  Directory  Structure 

The  directory  structure  of  the  development  environment  resides  imder  the  ThinkC 
developnent  folder  on  the  Macintosh.  There  are  three  library  folders  called  libmac, 
libsim,  and  libsupply.  Thme  are  two  include  folders  called  General  Includes  and 
indud&  There  is  the  folder  for  the  SCC  appplication  called  SCC,  which  contains  source 
files  and  local  include  tiles. 
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MCCComolM 


MCC  Sytt»m  Foldar 


u 


D  MASS_MCC 

MCC  Source  Folders 
see  fig  4.4£.2 


Macintosh 
Console 
Development 
Folder 
Hierarchy 
for  the 
Masscomp 
Hosted  MCC 


Figore  4.4^1  Top  Level  Madnto^  Development  Folder  Stmcture 
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F^^e  4.4JL2  MCC  Macintosh  Development  Folder  Environment 

4.<12^  Development  Environment  Build  Configuration 

The  see  application  can  be  built  to  nm  in  AppleTalk  or  standalone  versions.  The  build 
version  is  determined  by  the  definition  of  VERSION  in  the  file  version_scc.h.  If 
VERSION  is  equal  to  APPLETALK  then  the  SCC  will  nm  in  normal  operation,  if  the 
VERSION  is  equal  to  FULDAGAP  then  the  SCC  will  nm  in  standalone  mode  using 
canned  data. 
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4.43  Runtime  Environment  Description 

4.43.1  Runtime  Environment  Directory  Structure 

The  see  executable  can  be  run  in  any  normal  folder  on  the  Macintosh.  Files  other  than 
the  see  executables  needed  for  running  are  Sim  Pictures,  SIMNET  Pictures,  SeC 
Pictures  and  See  Help.  For  a  target  system  without  a  harddrive,  the  developer  must 
cemfigure  a  3  1/2  "  floppy  with  ^e  (same  files  plus  the  operating  system)  following 
riles  which  are  all  found  in  rite  MASSJVfCC  folder  (see  figure  4.4.2.2). 

Application  Files: 

•see  1.0.0 

•Sim  Pictures 
•SIMNET  Pictures 
•see  Pictures 
•see  Help 

System  Files: 

•Hnder 

•MacsBug 

•System 

4.433  Runtime  Environment  Data  Files 

No  data  files  are  used  by  this  Madntosh  console 

4.433  Runtime  Environment  eommand  Arguments 

There  are  no  command  arguments  in  a  normal  Macintosh  application. 

4.43.4  Runtime  User  Interface  eommands 

See  the  ADST  Mee  Operations  Manual  for  a  description  of  the  user  interface 
commands  available  to  the  user. 

4.5  Macintosh  Admin  Console  Software  Description 

4.5.1  Overview  of  Macintosh  Admin  Console  Software 

The  Macintosh  Mmnt  application  provides  tables  of  resupply  trucks  (fuel,  ammo,  pallet 
of  mines)  riiat  allow  the  user  to  dispatch  resupply  trucks  in  an  exercise.  The  Admin 
Console  is  initialized  along  with  the  Maint  Console  via  the  Battlemaster  diiring 
initializati<m  of  the  CSS. 
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4JL2  Devdfqpme^  Environment  Description 

4.SJL1  Devdopment  Environment  Directory  Structure 

The  development  environment  for  the  Admin  application  is  the  same  directory 
structure  us^  by  die  SCC  applicaticm  where  thme  is  also  a  directory  called  Admin  for 
die  local  code  on  die  Admin  application. 

4.5.12  Development  Envinmment  Build  Configuration 

The  Admin  application  can  be  built  to  run  in  AppleTalk  or  standalone  versions.  The 
version  of  die  application  is  determined  by  the  definition  of  VERSION  in  the  file 
version_adinin.h.  If  VERSION  is  equal  to  APPLETALK  thmi  the  Admin  will  run  in 
normal  operation,  if  the  VERSION  is  equal  to  STANDALONE  then  the  Admin  will  run 
in  standalone  mode  using  canned  data. 
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4LS3  Rnntiiiie  Enviionment  Descriptioii 

ASS,1  Runtime  Environment  Diie^ory  Structure 

The  Admin  executable  can  be  run  in  any  n(»mal  folder  on  die  Macintosh.  Files  other 
dum  the  Admin  executaldes  needed  for  running  are  Sim  Pictures,  SIMNET  Pictures,  and 
Admin  Pictures. 


4.5JJ2  Runtime  Enviionment  Data  Files 

No  data  files  are  used  by  this  Macintosh  console 

45L33  Runtime  Enviionment  Command  Arguments 

There  are  no  omnmand  arguments  in  a  normal  Macintosh  application. 

453.4  Runtime  IJser  Interface  Commands 

See  die  ADST  MCC  Operations  Manual  for  a  description  of  the  user  interface 
oonimands  availabie  to  due  user. 

46  Madnlosh  Maint  Console  S<rftware  Description 

441  Overview  of  Macintosh  Maint  Console  Software 

The  Macintosh  Maint  application  provides  tables  of  maintenance  trucks  diat  allow  die 
user  to  dispatch  maintenance  tru^  in  an  exercise.  The  Maint  Consde  is  initialized 
along  widi  the  Admin  Console  via  die  Batdemaster  during  initialization  of  die  CSS. 

442  Dcvdofnnent  Enviionment  Description 

463.1  Devdopment  Environment  Directory  Structure 

The  devdiqnnent  enviionment  for  the  Maint  application  is  the  same  directory  structure 
used  by  die  SCC  application  where  there  is  also  a  directory  called  Maint  for  the  local 
code  on  die  Maint  application. 

4423  Devdopment  Enviionment  Build  Configuration 

The  Maint  application  can  be  built  to  run  in  AppleTalk  or  standalone  versions.  The 
version  of  ^  application  is  determined  hy  the  definition  of  VERSION  in  the  file 
version.mainth.  If  VERSION  is  equal  to  APPLETALK  then  the  Maint  will  run  in 
normal  toleration,  if  the  VERSION  is  equal  to  STANDALONE  then  the  Maint  will  run  in 
standalone  mode  using  canned  data. 
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4.€3  RuitfiBUii  Enviionment  Description 

463.1  Runtime  Environment  Directory  Structure 

The  Maint  executable  can  be  run  in  any  normal  folder  on  the  Macintosh.  Files  other 
than  tite  Maint  executables  needed  for  running  are  Sim  Pictures,  SIMNFT  Pictures,  and 
Maint  Pictures. 


4633  Runtime  Environment  Data  Files 

No  data  files  are  used  by  this  Macintosh  console. 

463.3  Runtime  Environment  Command  Arguments 

There  are  no  command  arguments  in  a  normal  Macintosh  application. 

463.4  Runtime  User  Interface  Commands 

See  tiie  ADST  MCC  Operations  Manual  for  a  description  of  the  user  interface 
commands  available  to  the  user. 

47  Macintosh  FSE  Console  Software  Description 

47.1  Overview  of  Macintosh  FSE  Console  Software 

The  Macintosh  FSE  scrftware  provides  saeens  and  dialogs  to  perform  control  tiie  fire  of 
Mortar  and  Artillery  Batteries.  The  FSE  is  initialized  via  the  Battiemaster  on  the 
Macintosh  SCC  Console. 

473  Development  Environment  Description 

473.1  Development  Environment  Directory  Structure 

The  development  environment  for  the  FSE  application  is  the  same  directory  structure 
used  by  the  SCC  applicaticm  where  there  is  alk>  a  directory  called  FSE  for  the  local  code 
on  the  FSE  application. 

4733  Development  Environment  Build  Configuration 

Tim  FSE  application  can  be  built  to  run  in  AppleTalk  or  standalone  versions.  The 
version  of  Ae  application  is  determined  by  the  definition  of  VERSION  in  the  file 
version_fee.h.  If  VERSION  is  equal  to  APPLETALK  then  the  FSE  will  run  in  normal 
cperation,  if  the  VERSION  is  equal  to  FULDAGAP  then  the  FSE  will  run  in  standalone 
xnode  u^g  canned  data. 
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4.7J  Runtime  Environment  Description 

4.73.1  Runtime  Environment  Diiectory  Stractuie 

The  FSE  executable  can  be  run  in  any  normal  folder  on  the  Macintosh.  Files  other  than 
the  FSE  executables  needed  for  running  are  Sim  Pictures,  SIMNET  Pictures,  FSE 
Pictures,  and  FSE  Hdp. 

4.733  Runtime  Environment  Data  Files 
No  data  files  are  used  by  this  Macintosh  console. 

4.73.3  Runtime  Environment  Command  Arguments 

There  are  no  command  arguments  in  a  normal  Madntosh  application. 

4.73.4  Runtime  User  Interface  Commands 

See  the  ADST  MCC  Operations  Manual  for  a  description  of  the  user  interface 
commands  available  to  the  user. 

4.8  Madntodi  CAS  Console  Software  Description 

43.1  Overview  of  Macintosh  CAS  Console  Software 

The  Macintosh  CAS  software  provides  screms  and  dialogs  to  perform  Preplanned  and 
On  Call  Qose  Air  Support  missions.  The  CAS  is  initialized  via  the  Battlemaster  on  the 
Macintosh  SCC  Console. 

4.83  Development  Environment  Description 

433.1  Development  Environment  Directory  Structure 

The  development  environment  for  the  CAS  application  is  the  same  directory  structure 
used  by  die  SCC  application  where  there  is  also  a  directory  called  CAS  for  die  local  code 
<m  the  CAS  application. 

4.833  Development  Environment  Build  Config^uation 

The  CAS  application  can  be  built  to  run  in  AppleTalk  or  standalone  versions.  The 
version  of  the  application  is  determined  by  the  definition  of  VERSION  in  the  file 
version_cas.h.  If  VERSION  is  equal  to  APPLETALK  then  the  CAS  will  run  in  normal 
operation,  if  the  VERSION  is  equal  to  FULDAGAP  then  the  CAS  will  nm  in  standalone 
mode  using  canned  data. 
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4^  Runtime  Environment  Description 

4.83.1  Runtime  Environment  Directcny  Structure 

Die  CAS  executable  can  be  run  in  any  normal  folder  on  the  Macintosh.  Files  other  than 
the  CAS  executables  needed  for  running  are  Sim  Pictures,  SIMNET  Pictures,  CAS 
Pictures,  and  CAS  Hrip. 


4.833  Runtime  Environment  Data  Files 

No  data  Hies  are  used  by  this  Macintosh  console. 

4.83.3  Runtime  Environment  Command  Arguments 

Diere  are  no  command  arguments  in  a  normal  Macintosh  application. 

4.83.4  Runtime  User  Interface  Commands 

See  the  ADST  MCC  Operations  Manual  for  a  description  of  the  user  interface 
commands  available  to  the  user. 

4.9  Macitttosh  CEC  Console  Software  Description 

4.9.1  Overview  of  Macintosh  CEC  Console  Software 

Die  Macintosh  CEC  software  provides  screens  and  dialogs  to  perform  Emplace,  Breach 
and  Move  mineHdd  operations.  Die  CEC  is  initialized  via  the  Battlemaster  on  the 
Macintosh  SCC  Console. 

4.93  Development  Environment  Description 

4.93.1  Development  Environment  Directory  Structure 

Die  development  mivironment  for  the  CEC  application  is  the  same  directory  structure 
used  by  the  SCC  application  where  diere  is  also  a  directory  called  CEC  for  the  local  code 
on  die  CEC  application. 

4.933  Development  Environment  Build  Configuration 

Die  CEC  application  can  be  built  to  run  in  AppleTalk  or  standalone  versions.  The 
vmrsioti  of  die  application  is  determined  by  ^e  definition  of  VERSION  in  the  file 
version  Jse.h.  If  VERSION  is  equal  to  APPLETALK  then  the  CEC  will  run  in  normal 
operation,  if  die  VERSION  is  equal  to  FULDAG  AP  then  the  CEC  will  run  in  standalone 
mode  using  canned  data. 
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4.93  Runtime  Environment  Description 

4.93.1  Runtime  Environment  Directory  Structure 

The  CEC  executable  can  be  run  in  any  normal  folder  on  the  Macintosh.  Files  other  than 
the  CEC  executables  needed  for  running  are  Sim  Pictures,  SIMNET  Pictures  and  CEC 
Pictures. 

4.9.3.2  Runtime  Environment  Data  Files 
No  data  files  are  used  by  this  Macintosh  console. 

4.9.3.3  Runtime  Environment  Command  Arguments 

There  are  no  command  arguments  in  a  normal  Macintosh  application. 

4.93.4  Runtime  User  Interface  Commands 

See  the  ADST  MCC  Operations  Manual  for  a  description  of  the  user  interface 
commands  available  to  the  user. 
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5.  Notes 


5.1  Acronyms: 

ALAP 

ATP 

AUFS 

CAP 

CAS 

CEC 

CMC 

COMANCHE 

CPU 

CSC 

csa 

CSS 

CSU 

DDP 

FSE 

HPSM 

JPC 

MCC 

NBP 

PDU 

RAH<66 

RWA 

see 

SDD 

SIMNET 

TOC 

UDP 


AppleTalk  Link  Access  Protocol 
AppleTalk  Transaction  Protocol 
Apple  Unix  File  Sharing 
Columbia  AppleTalk  Protocol 
Cose  Air  Support 
Combat  Engineer  Console 
Communication  Machinery  Corporation 
RAH-66  Helicopter 
Central  Processing  Unit 
Computer  t*.  i  are  Component 
Computer  S  a  /are  Configuration  Item 
Combat  Service  Support 
Computer  Software  Unit 
Data  Delivery  Protocol 
Fire  Support  Element 
Ifigh  Performance  Serial  Multiplexor 
Interprocess  Communications 
Management  Command  and  Control  System 
Name  Binding  Protocol 
Protocol  Data  Unit 
Comanche  helicopter 
Rotary  Wing  Aircraft 
SIMNET  Control  Console 
Software  Design  Document 
SIMulation  NETwork 
Tactical  Operations  Center 
Usm*  Datagram  Protocol 
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Default  Ammo  Truck  Loads 

The  following  tables  detail  the  default  ammunition  loads  for  Soviet  and  United  States 
forces: 

5^1  Default  US  Ammo  Load  for  Ammo  Truck 


Tnuk  Nnmbens) 


1<6 


1-6 


7^ 


7S 


7-6 


7-8 


9 


9 


Amount 


190 


122 


40 


40 


13 


26 


Munition  Name 


ammoHEATlOS 


ammoAPDSlOS 


aininoHEI25 


aininoAPDS25 


ammoMissileTOW 


ammoDRAGC^ 


aininoHEI25 


ammoHEATlOS 


ammoAFE)S25 


ammoAPDSlOS 


aminoHEI2S 


ammoAPDS2S 


ammoMissileTOW 


SJJl  Default  USSR  Ammo  Load  for  Ammo  Trucks 


Truck  NumbcKs) 


1-6 


1-6 


7-8 


7-S 


7-8 


9 


9 


9 


10 


10 


Munition  Name 


ammoHEATlOS 


ammoAPDSlOS 


ammoHEITS 


ammoAPDSTS 


ammoMissileTOW 


ammoMissUePAAD 


ammoHEI2S 


ammoHEATlOS 


ammoAPDSlOS 


ammoAPDS25 


ammoHdlfire 


Amount 


SO 


5L2^  Default  US  or  USSR  Ammo  Load  for  Pallet  Trucks 


Truck  Nwnbccu) 


1-5 


1-5 


1^ 


6-10 


6-10 


6-10 


Munition  Naune  I  Amount 


ammoATScatKOne  1 70 


anonoAPBScaAline  1 50 


ammo  APFSca Aline  1 50 


ammoATQmvMine  1 120 


ammoAPBGmvMine  1 60 


ammoAPFConvMine  1 60 
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Sw3  Mnnitioiis  Nomendatuie 

Tlie  fcdlowing  table  details  die  nomenclatures,  weights,  and  number  of  rounds  carried 
hf  a  RAH>66  Comanche  armed  reconnaissan(%  helicopter. 


20mm  HEI 

20  mm  PIE 

M56 

PGU28 

Type  of  Munition 

High  Explr^ive 
indndiaiy 

Pyrotechnically  Initiated 
Explosive 

0.726  lbs 

0.726  lbs 

100 

100 

Ammo  Box  Dimensions 

18.59"  X  14.59"  X  8.3" 

Ammo  Box  Volume 

1.3  Cubic  Feet 

1.3  Cubic  Feet 

See  Below 

See  Below 

5.4  Files  dialed  for  the  MASSCOMP  MCC  Comanche  Upgrade 


The  following  files  contain  changes  to  implement  Comanche  Compatibility  in  tiie 
MASSCOMP-based  AIRNET  Management  Command,  and  Control  system. 

common/lnolude/protocol/iiiun.type .  b 

arc /xocc /MCC -pars .  alt 

arc/mcc/Admln/dlsplace .  c 

src/mcc/Admln/maln .  c 

arc /iiKsc /Admin/ service .  c 

src/mcc/SCC/css . c 

src/mcc/lnclude/aioiio .  b 

src/mcc/lnclude/MCC^llmlts  .b 
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APPENDIX  A  -  MIPS/SHIVA  Configiiration 
1.  MIPS  Setup 


To  "Launch"  the  3  Daemons : 

Make  wire  Vatc/}nit.d/netdaemons"  (code  that  inits  deamons) 
includes  the  following  code: 

if  test  -X  /etc/atalkad;  then 
/etc/atalkad;  echo  "ataikadXc" 
fi 

if  test  -X  /usr/locai/iib/atis;  then 
/usr/local/lib/atis;  echo  “atisXc" 
fi 

if  test  -x  /usr/iocai/lib/aufs;  then 

/usr/locai/tib/aufs  -G  guest  -V  /usr/locai/Bb/AFPVOLS;  echo  ’’aufsXc*' 
fi 

Misc 

CAP  •  Columbia  AppleTalk  Package  for  UNIX. 

The  code  is  iocated  in  /usr3/cap60.  "CAP”  is  used  in  it's  traditionai 
config.  OPTalk  mode). 
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Daemons  The  Must  Run 


directory  /etc 

sum  atalkad  -  14369  486 
(checksum) 


directory  /usr/Iocal/iib 

sum  atis  -  58137  615 
(checksum) 


directory  /usr/local/lib 

[aufs  works  as  a  file  server  for  Macintosh 
computers  with  Appleshare  client  code] 

sum  aufs  -  11724  1020 
(checksum) 
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File  Information 


/etc/hosts  (used  to  assign  IP  address  to  logical  names) 

127.1 

tocai  host 

192.67.225.201 

MIPS-1 

192.67.225,10 

ADST-MCC 

#  identifies  SHIVA  and  the  Appletalk  net 

/etc/locaLhostname  (this  is  where  we  set  name  of  host] 

MIPS-1 

netmask  OxffffffOO  broadcast  192.67.225.0 


/atc/pasawd  (we  have  to  have  a  "guest"  entry  for  the  MAC) _ 

guest::1 300:1  :Guest  Account:/iisr/local/lib:/bin/csh  (1 300  is  the  user  number) 


/usr/saf/config:MCC: 


Pa^40 
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/saf/bin/enp.bki  (this  is  the  board  code  for  Ethernet) 
This  is  the  board  code  for  the  ethemet  port 


/saf/config.factory/''machine.lisp” 


CHANTYPES  {OJ 
UOPiU 
CAP {2} 

( 

(PORTS  CHANTYPES 
(port_type  CAP  3)) 
(ethefnet_device  "/dev/enpO") 

) 


/etc/atalkatab  (def.  mappings  lor  IP  subnets  to  AppleTalk  Network) 

^.1  N1  192.67.225.0  LORAL 

1.64  K  192.67.225.10  ADST-MCC  - 

1192.67.225.255  LO  #four  byte  IP  address 

LOLO  #ipdebug  ipfile 

LO  LO  LO  LO  SO  SO  #ipother  unused  unused 

LXO  SO  SO  #flags  ipstatic  ipdynamic 

96N  96N  #atneta  atnete 

1 .64  «  appienet  320 
((1*256)  64  -  320) 

K  -  Anet  is  the  ataik  port  on  SHIVA 

C  -  SHIVA  is  also  "core  gateway" 

Describes  "configuration  info"  for  SHIVA 

This  line  describes  an  appletalc  net  ("anet") 

0.1  -  anet  number  This  MIPs  is  on  qppienet  1 

N1  •  flags:  anet  equivalent  to  IP  net,  1  me«is  broadcast  address  of  0.0.0.255  ANDed  with  IP  address 
192.67.225.0 -IP  address 
LORAL  -  zone  name 
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:l||;  .  .. :  : .  :  : -  :■  ■  : - 

Mse.  Testing  Notes  (from  root): 

1 )  See  If  MiPe  "sees"  appletsHc  entities: 

>etiook  ;;  shcMild  see  gateway 

2)  Check  atis 
>  atlstest 

S>  Oieek  to  see  if  appletalk  zones  are  visible 
cd /uerS/capSO/samples 
^tzones 


V _ j 
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SHIVA  Setup 


Shiva  FastPath  4 
(Gateway  »  [220]) 


IP  -  192.67.225.10 


Main  Menu 


Fastpath  Serial  Number  4049609992 
Prom  Version:  4.1 

Currently  Downloaded  nie:  K-STAR  Version  8.0.1 
Current  Configuration  FUe:  WDL-MCC-192 
Ethernet  Address:  008003003B78 


AppleTSik  Zone  Name:  AOST44CC 
AppleTalk  Net  Number  320 
AppleTaHc  Node  Number.  220 


Range  Start:  0  Range  End:  0 
EtaNc  2.0  Net  Number  0 
EtaNc  2.0  Node  Number  0 


rnwe^uritiens: 
K-STAR  IP 
ATaHc  Phase  II 


Auto  Cdnfig  :Off 
Remote  Boot:  Off 
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K-STARIP 

iP  tafomutton: 

IP  Address  of  FastPath  Box  -  1 92.67.22S.10 
IP  Subnetwork  Mask  -255.255.2S5.0 
IP  Broadcast  Address  -  192.67.225.255 
IP  Address  of  Default  Router  -  O.O.O.O 

Adminiatfiton 

IP  Address  of  Administrator  Host  - 1 92.67.225.201 


IPTalk.lntgffacc: 

AppleTalk  Zone  Name  :  LORAL 
AppleTalk  Network  Number:  1 
Appletalk  Node  Number  1 0 


Number  of  IP  Clients: 

Dynamic:  0 
Static:  0 

V _ / 


Options  Submenu  (from  Main) 

Ofttion  Flags; 

^Off:  all _ 

Phase  1  Ethernet  (not  Phase  211) 

KIP  -  Kinetics  iP 

To  Setup  the  Shiva: 

1 )  Pause  the  MAC  that  you  use  to  config.  Shiva 

2)  Setup  menu's  as  described  above 

3)  Make  sure  "atis"  is  running  on  MIPs 
4}  Downioad  K-Start  8.0.1 

5)  Type  Go,  that  downloads  these  menu's  to  the  Shiva 

6)  The  log  hie  should  tell  you  that  K-Star  atalkab  config.  is  complete 
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